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I, Robert E. Ho.rmann, declare and state as follows: 

1 . 1 received a B.A. degree in Biochemistry from Dartmouth College and a 
Ph.D. in Chemistry from the University of Chicago. My training continued in bioorganic 
chemistry at the Swiss Federal Institute of Technology* A copy of my curriculum vitae 
is attached as Exhibit 1. 

2. I am currently employed at Intrexon Corporation (the assignee of the 
above-captioned application), where I hold the position of Director of Chemistry. My 
work includes researching and developing ecdysone receptor ligands for use in gene 
switch activation systems. 

3. I am co-inventor of the subject matter of U.S. Application No. 10/614,1 16 
("the present application"), filed July 3, 2003, which is referenced above, 

4. I have reviewed and am familiar with the Office Action dated November 
14, 2006 ("the Office Action") and die Advisory Action dated March 26., 2007 ("the 
Advisory Action"), issued by the U.S. Patent and Trademark Office in the present 
application. I have reviewed and am familiar with Martinez et at, (Mol Gen. GeneL 
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261:546 (1999)X Dhadialla et al (Annu. Rev. Entomol 43:545 (1998)), Saez et al {Proc. 
Natl Acad Scu USA 97:\A5\2 (2000)), Guan et al (J. Combinatorial Chem. 2:297 
(2000)), and Michelotti et al. (U.S. Patent No. 5,304,572), cited by the Examiner. 

5. In the Office Action, the Examiner asserts one of ordinary skill in the art 
would have expected that the compound DTBHIB taught in Dhadialla et al was capable 
of activating a gene switch because it has a structure similar to diacylhydrazine 
compounds taught in Martinez et al , Saez et al and Dhadialla et al , some of which have 
been shown to function as gene switch activators, and that it would have been obvious to 
modify the structure of DTBHIB to produce other compounds that act as gene switch 
activators. The Examiner further alleges that the compounds disclosed in Michelotti et 
al would reasonably be expected to function as gene switch activators because they are 
structurally similar to DTBHIB, 

6. It is my opinion, based on my experience with ecdysone receptor ligands 
and the experimental results described below, that one of ordinary skill in the art would 
not have reasonably expected that DTBHIB and the compounds of Michelotti et al. 
would function as gene switch activators. 

7. Exhibits 2 and 3 attached hereto describe the results of testing 
diacylhydrazine compounds for the ability to (a) bind to the ecdysone receptor in an 
intact organism and induce the natural ecdysone-responsive pathways (as evidenced by 
the lethal dose required to kill an insect through ecdysone receptor-mediated pathways), 
and (b) function as a gene switch activator in an. ecdysone receptor-based system (as 
evidenced by induction of gene expression in a cell carrying a gene switch construct). 
Exhibit 2 (southern, atmyworm (SAW)) and Exhibit 3 (tobacco budworm (TBW)) show a 
plot of insect toxicity (Y-axis) against gene switch activity (X-axi$). As can be seen in 
both plots, there is little correlation between insect toxicity (with implicit ecdysone 
receptor binding activity) and gene switch activity. These results strongly suggest that a 
compound that is able to bind toe ecdysone receptor is not necessarily able to function as 
a gene switch activator. Likewise, $ome compounds that are excellent gene switch 
activators are only weak insecticides. Thus, the ability of a compound to bind to the 
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ecdysone receptor such as Is taught in Dhadialla et al for DTBHIB, cannot lead one of 
ordinary skill in the art to expect that the compound functions as a gene switch activator 
as there is not enough correlation between the two activities to be predictable. 

8. Exhibit 4 attached hereto describes experimental results comparing the 
gene switch activation potency of diacylhydrazine compounds and the same compounds 
missing the right-hand carbonyl group as measured by the fold induction of gene 
expression. Gene switch activity was tested in two different assays, 13B3 (Chinese 
hamster ovary cells) and Z3 (293 human embryonic kidney cells) and at two different 
doses, 0.33 and 33 ]iM. Additionally, an EC 50 was determined for the compounds RG- 
106328 and RG-100397/RG-102500. The data indicate that many of the diacylhydrazine 
compounds have strong gene induction activity while the corresponding compounds 
without the carbonyl group have essentially no gene induction activity. These results 
indicate that the right-hand carbonyl group is essential for gene switch activity, 
Jmportandy, the compound DTBHIB does not have a carbonyl group that corresponds to 
the right-hand carbonyl group of the diacylhydrazine compounds. One of ordinary skill 
in the art would therefore consider it likely that DTBHIB does not function as a gene 
switch activator. 

9, Exhibit 5 attached hereto describes experimental results for gene switch 
activity assays of three compounds that fall within the scope of compounds described by 
Michelotti et al (see compounds RG-108841, RG-108858, RG-109043) as well as 
numerous other compounds that have a similar structure in terms of a haloalkyl group at 
one end and an aryl group at the other end. The compounds depicted in Exhibit 5 were 
assayed at levels of 0.33 and 33 \xM in both 13B3 and Z3 cells. All of the tested 
compounds were essentially inactive in the gene switch assay. Thus, a variety of 
compounds encompassed by the structures taught by Michelotti et al as well as 
compounds that are structurally similar to the compounds of Michelotti et al. do not have 
gene switch activity. These results support the position that modification of the structure 
of DTBHIB would not be expected to result in compounds having gene switch activity. 
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10. I further declare that the above statements made of my own knowledge 
are true and the above statements based on information and belief obtained from the 
references and documents discussed are believed to be true. Additionally, 1 declare that 
these statements were made with the knowledge that willful false statements and the like 
are punishable by fine or imprisonment, or both, under Title 1 8 United States Code 
Section 1001, and that willful false statements may jeopardize the validity of this 
application or any patent issuing thereon. 



Respectfully submitted, 




Robert E. Hormann 
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A. Positions and Honors. 



Positions and Employment 

1987-1990 N.I.H. Postdoctoral Fellow, Swiss Federal Inst, of Technology 

1 990-1 992 Senior Scientist, Exploratory Biocides 

1 992-1 999 Senior Scientist, Exploratory Agricultural Products Research 

1 999-2003 Chemistry Program Leader, RHeoGene (Rohm and Haas Company) 

2003-present Director of Chemistry, RheoGene, Inc. 
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1982-present Member, American Chemical Society 
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RG-1 08862 


1.600 


1.000 


RG-1 08864 


0.000 


0.000 


RG-1 08876 


0.000 


0.000 


RG-1 08880 


0.500 


0.000 


RG-1 08881 


1.600 


0.000 


RG-1 08882 


0.000 


0.000 


RG-1 08890 


0.800 


0.000 


RG-1 08895 


0.000 


0.000 


RG-1 08897 


0.000 


0.000 


RG-1 08902 


0.000 


0.000 


RG-1 08907 


0.000 


0.000 


RG-1 08908 


0.700 


0.000 


RG-108910 


0.000 


0.000 


RG-1 0891 9 


0.000 


0.000 


RG-1 08920 


0.000 


0.000 


RG-1 08921 


0.000 


2.500 


RG-1 08924 


0.000 


0.000 


RG-1 08927 


3.500 


37.000 


RG-1 08928 


0.000 


1.000 


RG-1 08932 


0.000 


0.000 


RG-1 08933 


0.000 


0.000 


RG-1 08937 


0.000 


0.000 


RG-1 08948 


0.000 


0.000 


RG-1 08952 


2.333 


1.600 


RG-1 08954 


0.000 


0.000 


RG-1 08955 


0.000 


0.000 



RG-1 08956 


0.000 


0.000 


RG-1 08965 


0.000 


30.000 


RG-1 08973 


! 0.000 


0.000 


RG-1 08984 


0.000 


0.000 


RG-1 08985 


0.000 


0.000 


RG-1 08991 


0.000 


0.500 


RG-1 08992 


1.125 


0.000 


RG-1 08996 


4.000 


1.400 


RG-1 08999 


0.000 


0.000 


RG-1 09005 


7.800 


0.000 


RG-1 09006 


0.000 


0.000 


RG-1 09007 


0.000 


0.000 


RG-1 09009 


8.400 


0.000 


RG-1 09010 


0.000 


0.000 


RG-1 09032 


7.875 


0.000 


RG-1 09040 


1.800 


15.000 


RG-1 09041 


2.250 


0.000 


RG-1 09043 


1.500 


0.000 


RG-1 09044 


0.000 


0.000 


RG-1 09056 


0.000 


19.000 


RG-1 09063 


0.000 


0.000 


RG-1 09065 


0.000 


0.000 


RG-1 09074 


0.000 


0.000 


RG-1 09076 


0.700 


0.000 


RG-1 09078 


0.000 


9.500 


RG-1 09079 


0.000 


0.000 


RG-1 09083 


0.000 


0.000 


RG-1 09089 


0.000 


0.000 


RG-1 09091 


10.125 


0.000 


RG-1 09095 


0.000 


0.000 


RG-1 091 07 


0.000 


0.000 


RG-1 091 12 


0.000 


0.000 


RG-1 091 13 


0.000 


0.000 


RG-1 091 19 


0.000 


0.000 


RG-1 091 20 


7.500 


0.000 


RG-1 091 24 


0.000 


0.000 


RG-109125 


2.333 


2.700 


RG-1 091 27 I 


0.000 


0.000 


RG-109131 


0.000 


0.000 


RG-1 091 35 


2.200 


0.000 


RG-1 091 39 


0.000 


0.000 


RG-1 09141 


0.000 


0.000 


RG-1 09145 


0.000 


0.000 


RG-1 091 62 


5.625 


0.000 


RG-109164 


0.000 


0.000 


RG-109165 


0.000 


0.000 


RG-109166 


7.500 


0.000 


RG-1 091 70 


0.000 


0.000 


RG-1 091 73 


0.300 


0.000 


RG-1 091 74 


0.000 


0.000 


RG-1 091 79 


0.000 


0.000 


RG-1 091 80 


0.000 


0.000 



RG-109182 


0.000 


0.000 


RG-109191 


3.800 


11.000 


RG-109195 


0.000 


0.000 


RG-109198 


0.000 


0.000 


RG-1 09200 


0.000 


1.500 


RG-1 09204 


0.000 


0.000 


RG-1 09206 


0.000 


0.000 


RG-1 09207 


0.000 


0.400 


RG-1 09224 


0.000 


0.000 


RG-1 09228 


0.000 


0.000 


RG-1 09229 


0.000 


0.000 


RG-1 09240 


0.000 


0.000 


RG-1 09249 


4.500 


0.000 


RG-1 09259 


1.167 


0.000 



Z3 Assay 

concentration in micromolar 



Average of Result Value 


Concentration j 


Corporate ID 


I 0.330 


33.000 


RG-1 08839 


0.839 


0.215 


RG-1 08853 


0.995 


0.493 


RG-1 08855 


0.946 


0.206 


RG-1 08860 


0.912 


0.202 


RG-1 08876 


0.943 


0.322 


RG-1 08880 


1.052 


0.169 


RG-1 08882 


0.774 


0.191 


RG-1 08897 


1.153 


0.842 


RG-1 08907 


1.156 


0.335 


RG-1 08910 


1.006 


0.219 


RG-1 0891 9 


1.105 


0.046 


RG-1 08921 


0.734 


0.172 


RG-1 08924 


1.188 


0.268 


RG-1 08927 


0.781 


0.966 


RG-1 08928 


0.730 


0.304 


RG-1 08933 


0.872 


0.428 


RG-1 08937 


0.969 


0.205 


RG-1 08948 


0.937 


0.783 


RG-1 08952 


1.124 


1.092 


RG-1 08955 


0.803 


1.057 


RG-1 08965 


0.843 


0.834 


RG-1 08973 


0.940 


0.805 


RG-1 08984 


0.989 


0.092 


RG-1 08991 


0.889 


0.215 


RG-1 08992 


1.096 


0.544 


RG-1 08996 


1.183 


0.878 


RG-1 08999 


1.127 


1.089 


RG-1 09005 


1.070 


0.385 


RG-1 09006 


1.027 


0.650 


RG-1 09007 


1.051 


0.499 


RG-109010 


0.966 


0.509 


RG-1 09032 


1.245 


0.779 


RG-1 09041 


1.049 


0.527 


RG-1 09044 


1.144 


0.060 


RG-1 09056 


0.856 


0.899 


RG-1 09063 


1.070 


0.216 


RG-1 09065 


0.826 


0.202 


RG-1 09074 


1.067 


0.204 


RG-109078 


0.924 


0.872 


RG-1 09079 


0.752 


1.062 


RG-1 09083 


1.029 


0.292 


RG-1 09089 


0.864 


0.278 


RG-1 09091 I 


1.101 


0.244 


RG-1 09095 


1.129 


0.380 


RG-109112 


1.032 


0.252 


RG-1 091 20 


0.869 


0.862 


RG-1 091 24 


0.936 


0.221 


RG-1 091 25 


0.984 


0.338 



RG-109131 


1.098 


0.737 


RG-109141 


1.163 


0.239 


RG-109145 


0.913 


0.050 


RG-109162 


1.145 


0.116 


RG-109164 


1.033 


0.968 


RG-109165 


0.966 


0.627 


RG-109166 


1.244 


0.879 


RG-109170 


0.863 


0.741 


RG-109174 


0.863 


0.621 


RG-1 091 79 


0.997 


0.374 


RG-109180 


0.871 


0.256 


RG-1 091 82 


0.928 


0.563 


RG-109195 


1.225 


0.362 


RG-109198 


0.954 


0.940 


RG-1 09200 


1.113 


1.023 


RG-1 09204 


1.298 


0.318 


RG-1 09206 


0.932 


0.267 


RG-1 09207 


1.070 


0.742 


RG-1 09224 


0.895 


0.130 


RG-1 09228 


1.130 


0.172 


RG-1 09229 


0.902 


0.878 


RG-1 09240 


1.092 


0.361 


RG-1 09249 


1.308 


1.059 


RG-1 09259 


0.972 


0.187 



13B3&Z3 EC50 



Corporate ID Assay EC50 (uM) Rel Max Fl 



RG-1 09056 


13B3 


0.369 


0.002 


RG-1 08965 


13B3 


>50 


0.048 


RG-1 08927 


13B3 


0.369 


0.003 


RG-1 09056 


Z3 


>50 


0.002 


RG-1 08965 


Z3 


>50 


0.012 


RG-1 08927 


Z3 


>50 


0.101 
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